7/3//%/
%

’

1 w0y *
i MIDWEST RESEARCH INSTITUTE
) o 425 Volker Boulevard
: US EPA RECORDS CENTER REGION § Kansas City, Missouri 64110
J 513915

July 31, 1981

-

Mr. James Pankanin

U.S. Environmental Protection Agency
5 EWHME

230 South Dearborn

Chicago, Illinois 60604

Subject: Letter Report of Results for the Analysis of 5 Soil Samples from
EPA Region V (from St. Louis Park, Minnesota) for Polycyclic
Aromatic Compounds (hydrocarbons, azaarenes, and phenols).
EPA Contract No. 68-02-2814, Assignment No. 21, MRI Project
No. 4468-L-21.

Dear Mr. Pankanin:

This report gives the results of the analysis of five soil samples
for polycyclic aromatic hydrocarbons (PAH) (hydrocarbons, azaarenes, and
phenols). The samples were sent by the Region V Office of the U.S. Environ-
mental Protection Agency and were received and inventoried on December 1,
1980. Copies of the chain-of-custody forms are enclosed.

Presented in this report are a description of the analytical pro-
cedures, the results of the analyses, and conclusions and recommendations.
Attached to this report are reconstructed ion chromatograms (RIC's) of samples
and standards and extracted ion current plots (EICP's) of all the PAH priority
pollutants found in the samples, as well as EICP's of the corresponding stan-
dard compounds. The EICP's of other compounds identified in the extracts
of the samples are also included (Figures 1 through 59).

I. Sample Preparation and Analysis

The soil samples were air dried at room temperature overnight before
being extracted for organic pollutants. The water content of the samples
was determined separately by air-drying 5 g of each sample overnight at room
temperature and then at 110°C for 3 hr. The moisture content is reported
in Table 1.

For extraction of the PAH compounds from the soil, 50 g of air-
dried soil sample was weighed into a glass jar having a Teflon-lined 1lid
and then spiked with 250 pg each of the surrogate compounds. The surrogates
used for this purpose were decafluorobiphenyl and pentafluorophemol. A glass-
ball was added and the sample was placed on a roller mill for 4 hr. It was
then transferred to the sample cup of Soxhlet apparatus and Soxhlet-extracted
with about 200 ml of methanol for 16 hr. The methanol was then replaced
with methylene chloride and the sample further Soxhlet-extracted for 16 hr.
A glassware-solvent blank was run concurrently with the samples.
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The methanol extract was concentrated in a Kuderna-Danish (KD)
apparatus to a volume of 5 to 8 ml and this volume was added to the methylene
chloride extract.: During this concentration step, Samples Nos. 1 and 3 formed
a yellow, oily precipitate. :This material was soluble in methylene chloride
and these methanol concentrates were added to the corresponding methylene
chloride extracts along with methylene chloride rinses of the KD apparatus.

The methylene chloride solution was partitioned three times with

100 m1 of aqueous base (pH = 11). Then the aqueous solution was made acidic
(pH = 2) and back-extracted three times with 100 ml of fresh methylene chlo-
ride. All the methylene chloride solutions were then combined, dried with
NaySO4 and reduced in volume in a KD apparatus. Samples Nos. 2, 4 and 5
were- concentrated .in a KD- apparatus to about;5 ml and then concentrated.fur-
sther -to -a:final: volume 0f:3-ml-in:a=stream -of ‘nitrogen. . .The methylene chlo-
ride solutions of Samples Nos. 1 and 3 were reduced to -approximately 5 ml

in a KD apparatus and then concentrated to less than 5 ml in a stream of
nitrogen. The volume of this extract was adjusted to exactly 5 ml by addi-
tion of methylene chloride.

These solutions were analyzed by gas chromatography/mass spectrom-
etry (GC/MS).

The GC/MS analyses were carried out with the following conditions.
Column: 30 ft fused silica capillary, 0.25 mm I.D., SE-54 coating

Temperature Program: 60°C for 2 min, then 4°C/min to 300°C,
hold for 10 min.

Injector Temperature: 225°C
GC/MS Interface Temperature: 275°C

Detector: Finnigan 4000 Mass Spectrometer with Incos 23 Data
System.

Two microliters each of Samples Nos. 2, 4 and 5 were analyzed under the

GC conditions above, and these samples produced reconstructed ion chromato-
grams (RIC's) which generally did not present difficulties in interpretation.
However, Samples Nos. 1 and 3 gave RIC's with high backgrounds from unresolved
high-mass impurities which interfered with identification and measurement

of the peaks in the ion chromatograms. Chromatograms obtained after Samples
Nos. 1 and 3 were diluted still showed an unacceptably high background.
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Aliquots of the solutions of Samples Nos. 1 and 3 were fraction-
ated by gel-permeation chromatography (size=exclusion chromatography) but
this cleanup-process did not sufficiently improve the chromatograms of Sam-
ples Nos. 1 and 3. These two samples were then carried through the Florisil
cleanup as described below.

A 1-ml aliquot of the methylene chloride soil extract was deposited
on 1 g of Florisil and the methylene chloride was evaporated under a gentle
stream of dry nitrogen. This Florisil was deposited on top of a prepared
Florisil column (10 cm long x 2 cm diameter). The column was eluted succes-
sively with 100 ml of hexane, 100 ml of methylene chloride, 50 ml of .1% meth-
anol in methylene chloride. The methylene chloride eluate was concentrated

-in a KD apparatus to 1 ml and then taken for reamalysdis .by..GC/MS. The extracts
~were-diluted :1:5 before the GC/MS :analysis.

-_These cleaned-up sample extracts produced interpretable ion chro-
matograms .

Results of the GC/MS analyses for polycyclic aromatic hydrocarbons
are given in Table 2.

Copies of the reconstructed ion chromatograms of the samples and
extracted ion current plots of analytes in the standards and samples are
presented in Figures 1 through 59.

After completion of the analyses of the samples, one sample (No. 4)
was spiked in duplicate with 5 ppm of PAH compounds and these spiked duplicates
were analyzed as described above for Samples Nos. 2, 4 and 5. The results
of this duplicate recovery determipation are given in Table 3. As mentioned
above, all samples were spiked with surrogate compounds. Recoveries of the
surrogate compoufids are given in Table 4.

II. Results and Discussion

:A. Results

Some polycyclic aromatic hydrocarbons were found in all the sam-
ples, but Sample No. 4 contained only a trace (11 ng/g) of naphthalene and
thus could be considered virtually free of PAH contamination. Only two PAH
at low levels were found in Sample No. 2. These were naphthalene at 11 ng/g
and dibenz[a,h]anthracene at 157 ng/g. Sample No. 3 contained five PAH;
phenanthrene, fluorene, pyrene, chrysene and benzo[g,h,i]perylene (see Table 2);-
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Sample No. 1 was found to contain numerous PAH at the nanograms/gram

level (acepaphthene, fluorene, phenanthrene, pyrene, chrysene, benzo[k]fluor-

anthene, dibenz(a, h]anthracene benzo[g,h, 1]pery1ene, acenaphthylene, naphthal-

ene, and benzo[a]pyrene) and also fluoranthene at the micrograms/ gram level

(1,800 ng/g = 1.8 pg/g) (see Table 2). Sample No. 1 also contained a compound

tentatively identified from its mas§ spectrum as cyclobutanethiol.

Sample No. 5 was found to contain numerous PAH at the nanogram/gram
level (naphthalene, acenaphthene, acenaphthylene, fluorene, phenanthrene,
fluoranthene, pyrene, chrysene, benzo[alpyrene, benzo[k]fluoranthene, dibenz-
[a,h]anthracene, and benzo[g,h,ilperylene) (see Table 1). .This .sample also
showed several identifiable non-PAH peaks in the ion chromatogram of the

- sample. We identified elemental suiinr‘(commonly found in soil.samples),

--dibntylphthalate, “tribntylphosphate -and azmethyl.:carbazole (the: specific

isomer cannot be .identified). -The EICP's ‘of these compounds “found in ‘Sample
No. 5 are enclosed (Figures 43 through 45).

No phenolic compounds were detected in any of the soil samples.
The methyl carbazole (undetermined isomer) found in Sample No. 5 was the
only azaarene found in any of the samples.

The results of the recovery of PAH during anmalysis of duplicate
spiked samples of soil (Sample No. 4) as given in Table 3 are considered to
be good recovery results for analysis of soil samples.

Recoveries of the surrogate compounds which were added to all
samples as described earlier are given in Table 4. They are at satisfactory
levels except for those samples (Nos. 1 and 3) which were carried through
the Florisil cleanup. We surmise that the surrogate compounds were not well
recovered during this step. If this is so, then similar compounds, and spe-
cifically PAH compounds, may also have suffered from poor recovery during
the Florisil cleanup step of Samples Nos. 1 and 3. The spiked samples for
which recoveries of PAH analytes are good, were however not subjected to
Florisil cleanup.

B. Discussion

During the analyses, we encountered two problems with Samples
Nos. 1 and 3. The first problem was the interference in the mass spectra
of these samples caused by unresolved substances giving a high background
signal. This high background problem was solved by cleaning up the sample
extracts as described. However, as noted above, the cleanup step may have
resulted in diminished analyte recovery.

The other problem occurred during the GC/MS analysis of Samples
Nos. 1 and 3 (and to a lesser extent during the GC/MS analysis of Sample
No. 5) using the 30-meter capillary column. It was observed that some ana-
lyte peaks in the ion chromatograms of these samples appeared to be doubled;
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that .is, chromatographic peaks arising from the same compound appeared at
two different retention times in the same chromatogram. This phenomenon
was not observed for peaks of analytes during chromatography of standard
solutions.

This doubling phenomenon has been observed by other workers using
capillary columns in this and other laboratories. A completely satisfactory
explanation has not been offered. The evidence indicates that it is an over-
loading phenomenon since the peak doubling can be diminished or eliminated
by reducing the volume of the solution injected or diluting the sample solu-
tion or both. Both of these potential remedies reduce the sensitivity of

the method, -and reducing ‘the injection volume decreases ‘the reproducibility

of the results as well. We diluted .Samples Nos. 1, .3 .and.5.and continued

:to .use-an.injection voluwe of 2 pl.

- In Samples Nos. 2 and 4 and spiked Sample No. 4 we were able to
obtain chromatograms without peak doubling. In chromatograms of Sample
Nos. 1, 3 and 5 some peaks of analytes were doubled even after diluting the

- sample. These peaks were measured for quantitation by measuring both peaks

of a doublet and adding their peak heights, provided that height of the
smaller peak was 25% or more of the height of the larger peak. If the height
of the smaller peak was less than 25% of the height of the larger peak it

was disregarded.

III. Summary and Conclusion

The soil samples received for analysis contained varying amounts
of PAH ranging from low levels for Sample No. 4 (one PAH at the 10 ng/g level)
to rather high levels for Samples Nos. 1 and 5. No priority pollutant phenols
were found in any of the samples. Only Sample No. 5 was found to contain
any azaarene. In this case an unspecified isomer of methyl carbazole was
identified.

Recoveries of the polycyclic aromatic compounds spiked into Sample
No. 4 are considered good. Recoveries of the two surrogate compounds penta-
fluorophenol and decafluorophenyl spiked into all the samples are acceptable
except for Samples Nos. 1 and 3.

Samples Nos. 1 and 3 were carried through a gel permeation cleanup
and a florisil cleanup which were not applied to Samples Nos. 2, 4 and 5.
Our experience with extracts of many samples analyzed for PAH and phenols
has shown that they pass through gel pérmeation cleanups with good recovery.
Therefore, we concluse that the loss of the surrogate took place during the
florisil cleanup.

The low recoveries of the surrogate compounds in Samples Nos. 1
and 3 implies that quantitative recovery for other compounds may be low and
these values should be regarded as minimums.
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If you have any questions

hesitate to call us.

Approved:

%ML WM—

James L. Spigarelli, Director
Analytical Chemistry Department

6 July 31, 1981

concerning these results, please do not

"

<«

Sincerely yours,

MIDWEST RESEARCH INSTITUTE

G Jlomin;

Evelyn E. Conrad
Associate Chemist

' ““Earl H. - az{séf”‘é‘—:‘

Head, Engineering Support_.
Analysis Section
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TABLE 1. MOISTURE CONTENT OF SAMPLES, PERCENT

Sample No. _ % Moisgu:q -
1 . 7.7
.- 2 © e s e s
3 5.5
4 7.7
5 9.4
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TABLE 2.

RESULTS OF THE ANALYSIS OF THE ST. LOUIS PARK

SOIL SAMPLES FOR POLYCYCLIC AROMATIC COMPOUNDS (PAH)

Concentration, ng/g

Compound

-Sample No. 1
’ Naphthalene 14
Acenaphthylene 900
Acenaphthene 23
Fluorene 77
Phenanthrene 500
Fluoranthene 1,800
Pyrene 500
Chrysene 190
.Benzo[k]fluoranthene 300
Dibenz{a,h]anthracene 95
Benzo[a]pyrene 270
~Benzo[b,h,i]perylene 180

Sample No. 2
Naphthalene 11
Dibenz[a,h]anthracene 157

Sample No. 3
Phenanthrene 70
Fluoranthene 620
Pyrene 160
Chrysene 220
Benzo[g,h,i]perylene 34

Sample No. &4
Naphthalene 11

Sample No. 5
Naphthalene 88
Acenaphthylene 16
Acenaphthene 7
Fluorene 9
Phenanthrene 200
Fluoranthene 550
Pyrene 600
Chrysene 630
Benzo[a]pyrene 690
Benzo[k]fluoranthene 480

Dibenz[a,h]anthracene 350 .

Benzo[g,h,ilperylene. ... _

=230 -
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TABLE 3. PERCENT RECOVERY OF POLYCYCLIC AROMATIC COMPOUNDS

FROM DUPLICATE SPIKED SAMPLES

Sample No. 4, - -Sample No. 4,

Compound Sample No. 1 Sample No. 2
Naphthalene 40 T 760 T —
Acenaphthene 43 56
Acenaphthylene 54 69
Fluorene 39 57
Phenanthrene 50 63
Fluoranthene 50 59
Pyrene 46 58
Chrysene 50 64
Benzo[a]pyrene 90 100
Benzo[k]fluoranthene 90 90

- Dibenz[a,h]anthracene ! 93
->Benzolg,h;ijperylene 72 95
.Carbazole 47 60
Indole 41 57 <
Quinoline 51 70
Acridine 48 62
Phenol 85 77
2,4-Dimethylphenol 8 10
2,4,6=Trichlorophenol 60 64
Cresol 54 66
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TABLE 4.

PERCENT RECOVERY OF SURROGATE COMPOUNDS
ADDED TO SAMPLES AT 5 pg/g

Sam1_>1e No.

Decafluorobiphenyl _Pentafluorophenol

. Blank 39 64 ]
' No. 1l <1 0 -

No. 2 29 56 —— -

No. 3 2 0o

No. 4 23 57

No. 5 51 - 65

-.No. .4 ‘Spike-No. -1 48 7120

No. & Spike No. 2 59 T i
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" RIC DATA: 116000054 nt SCANS { 70 1950 Joi -
02/06/8! 13: 17:00 CALL: CAYDOSHE -N2 -

SANPLE: U1 ST. LOUIS AFTER FLORISIL 15 DIL 2L INJ .

RANGE: ¢ 1.1950 TABEL: H 0. 4.0 QUAIl: A 0, .0 BASE: U 20, 3
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. Figure 1 - RIC of Sample No. 1
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Figure 2 - RIC of Sample No. 2
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DATA: 4468BOGE5 M1 SCANS
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: Figure 5 - RIC of Sample No. 5
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Figure 6 - RIC of Sample No. 4, Spike No. 1
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Figure 8 - RIC of Solvent Blank
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02/%6/81 13:17:00 + 44:4 CALI: BOGIE 12 TiC: 26976.

SAl #1 S7. LOUIS AFTIIll FLOBRISIL 1/5 DIL 2UL INJ
.llAlIC[D (S 158 21 O

100.0 202 ‘10112

L)

Fluoranthene

—— e, wr——— - "

e e Lme =

g
-

- 2968

Figure 17 - Fluoranthene in Sample hbl
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HASS SPECTANY DATA: 446080854 11470 DASE IWVE: 220
02/06/81 3;17:08 + 1916 CALL: CALBOGIIE 02 RIC: 4944,
SAMPLE: 81 ST. LOUIS AFTER FLORISIL 1/5 DIL 20L 1)
EHIANCED (S 15B 201 OT) - D

10.8 - 28 L 1R

, i
1 !

Chrysene

D e
T

i I
] il
1} '
!
'] 11
i
121 i
50.0 - .
." [
ﬂ 13 : i i
§ _ . il
. . !
::- ‘: ] I:% .
{: :
5 319 - i
146 ; v ‘ !
[T | |
T T DA WA S | T T l
WE 150 209
ML Figure 18 - Chrysene in Sample No. 1 ’



MASS SPECTRUN
02/06/81 13:17:00 + 55:16

SAIPLE: B1 ST. LOUIS AFTER FLORISIL 1/5 DIL 2UL It
ERHANCED (S 15B 2H OT)

Benzo[k]Fluoranthene

DATA: 4468B6651 11650

BASE IWE: 252
CALI: CALDOGIIE. 12 RIC: 7656.

=T
1

2 '5 E i
219 il
WE 220 g 0
100.04 232 -
i
1}
50.0 - ..
| : i
[
! ¥
o 242
1 - 268 j? 399
bl o 9 '
IWE 260 209 ?)Il; J20 J10 1140
.0y, Figure 19 - Benzo[k]fluoranthene in Sample fo. 1
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160.0

WE

252

MASS 'SPECTRUM

02/06/81 13:17:80 + 56:30
SANPLE; #1 ST. LOUIS Al'l'l:ll FLORISIL

EHNANCED (S 15B 28 OT)

‘Benzo[a]pyrene

60 80

DATA: 16800554 11699
CALI: CALDOGIE 02
1/5 DIL 2UL TV

134

Fhsfe 20 - Benzo[a]pyrene in Sample No. 1

BASE IW/E: I34
RIC: ll7l2
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I1ASS SI’EC'IIIUII DATA: 4458806 4 11874 BASE WE; 55

02/€6/81 13:17:00 + 62;28 CALI: CALDOGIIE U2 RIC: 12272,
SAVPLE: Ui ST. LOUIS AFTER FLORISIL /5 DIL 2UL I
EHIAIICED (S 15B 21 OT)

100.64 P "F
] il
T rl
! Dibenz[a,h]anthracene '! ]

|
: 1 95 i :
50.0 - 8t e
an 159 260 | ir
6
193 138 , 9 _ 270 r
oL BT e Do e T T 1 J
j L] T ) ) 1 I L ) L} l ¥ L] L] &o L} 1
WE 50 100 150 2
1€0.0 i .F
|
!
| IH
3

50.0'J Ii|l_
: ' i
; W

| a8 ' ! -
. 38 318 320 3 1 ’r‘ : "TS l a5
N 1 L T, P
WE 309 106 459 560

LERTIN
,

Figure‘ - Dibenzfia,hlanthracene in Sa‘e No. 1
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HASS SPECTRUII DATA: 4468BU6S4 111904 BASE WE: 276

02/06/0! 13:17:00 + 63: CALI: CALBOENE H2 nicC: 6936.
IIPLE: #1 ST. LOUIS AI-'I'EB FLORISIL 1/5 DIl 2UL IV

ERHANCED (S 15B 2N OT)

100.0 - 276

-
L |

J Benzolg,h,1]perylene

~— — -
—t

|
R
2
-]
@
-
o

. WE 50 100
. 100.0

et ———— o s e
L

——— —— i —— —y——

Figure 22 - Benzol[g,h,1ilperylene in Sample No. 1
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-F're 23 - Naphthalene in Sample ' 2

i .
. - 4 1
HASS SPECTRUN DATA: 4460A23'§‘B "410 BASE WE: 128
01/26/81 15:36:00 + 14:56 - CALI: CALA2GHE U7 RIC: 15824.
SAMPLE: 12 ST. 1OUIS ZUI. . :
EHIANCED (S 15B 2N OT)
169.0 178
1l
]
Naphthalene
1 ' i
|
50.9 - 1 |-
1
51
i
; r
i |l
. 97
| | |
f 9 63 71 ' ‘ .
! ] s
SO - RO Ramas s R e R L R Ed B
WE %0 GY 70 €0 99 I&O 1T 120 ‘130
LXET XN

" e



HASS SPECTRUII

DATA: 4468A26: 6 |11803

I

BAS[ WE: 278

-

01/26/81 15:36:00 + 62:16 CALI: CALA26HI 52603,
SANPLE: #2 ST. LOUIS 2UL INHJ. i
EHNAHCED (S 15B 2N oT) = 8
100.0 - 28 §
i)
b
i
j
H
Dibenz[a,h]anthracene "
i
4 ]
!
I.
!
|
] !
139 ,
50.0 - f
|
4 i
125
1 |
2 Tl |
‘. hi e I
L T vy T T v ¥ ' L T 4 7 b T ) T v T it |
WE 1€0 150 2&0

LEET W

Figure 24 - Dibenz[a,h]anthracene in Sample No. 2
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50.0 -

———— e .
P S

i WE

LXN] X%
’

" MASS' SPECTRUI

02/06/81 11:06:00 + 33.
WIAIICED (S 15B 20t OT)

Phenanthrene

SAMPLE: B3 ST. LOUIS AF'IEII FLORISIL 1/5 DIL 2UL 1)
178
119
159
. 'l ! f HHI
\ | - ‘
)
niE
[
R S
120 149 160 1390

DATA: 41b0|lb3o3 1926
CALI: CALBGCHE U2

BASI' WE: 178

4120.

|
!.
l
¥
]
3
1]
i
. i
]
t
1 ]
1
v 4 ;
i
]

YTy

Figure 25 - Phenanthrene in Sample .No. 3
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1ASS SPECI’IIUII DATA: 446836693 0|2II
02/06 1 11:06:00 + 40:2 ‘CALI: CALBOGIIE H2
IPLE: 83 ST. LOUIS AFTEII FLORISIL 1/5DIL  2UL iy
ENIIM-CEI) (S 158 2H O
108.0 202
Pyrene
08
50.0
175
119
101
: 207
I
1 7 l P
11 |
. ~ |
L I |
WE 150

Figure 26 - Pyrene in Sample No. 3
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HASS SPECTRU DATA: 446800553 0i219 BASE IWE; 202
02/06/81 11;06:00 + 41,38 CALI: CALBGSIIE #2 RIC: 19994,
SAIIPLE: 03 ST. LOUIS AFTER FLORISIL 1/5 DIL  2UL IWJ
EHIICED (S 158 211 0T) -

169.0 - 202

T —

Fluoranthene

50.0 -

) “}
75 ‘ [ "t! I lr | ’ : i
. 174 214 G 265
9 N , |0 ’. y .
WE 59 190 159 200 250
(LIS Figure 27 - Fluoranthene in Sample No. 3
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MASS SPECTRUN DATA: 4460B8453 01478 BASE IWVE: 134
02/06/01 11:06:00 + 49: 16 CALT: CALBGGME U2 RIC: 15984.
SAMPLE: @3 ST. LOUIS AFTER FLORISIL /5 DIL 2UL IN)

ERMANCED: (S 15B 21 oT)

100.0 - 13

Chrysene

MR RN AR S SR |

WE 60 80
100.0

]

S

S
i

TP S N (. S —

IWE 260 269 320 310 389 9 120

Fjare 28 ~ Chrysene In Sample No. b
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JASS SPECTRUM

02/06/81 11:06:80 +63:21

LOUIS AFTER. FLORISIL 1/5 DIL

IPLE: 03 ST.
EIIIIMICEI] (S 158 211 OT)

CALI:

DATA: 446880653
CAuman [

‘1902
2

DASE IWE:
RIC: 4

133
272.

160.0 - Beuzo[g,h,i}perylene i
i Iﬂ'.i 6
o
M
50.0 120 259
1 pal]
76 '
' 2541
qDl — ¥ T -~ — —T v T 5 T T T
HE 50 110 150 2&0 250
1€0.0 l
1
i ! I
50.0-
356 .
L ]
1 1492 456
] 3 |
] :,To |= , 4'r
- '2.?6..’..... .,:r.l. oy ——t ; N—
WE 3&9 3950 4950 159 ;E ,
- o 1p,,

Figure ..- Benzo[g,h,1i]perylene in Samp'ib'.
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LAl KW
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o bt ol ol } r'l"v—v—rl Dot ol Tl o)

MASS SPECTLUN

81/26/01 13:06:00 + 11:%6
SAMILE: 111 »1. 1QUIS_ UL DLil).
ENHANCED (5 15K 21 0T)

Naphthalene

4
67

Gy v 80

'r'r" (R el o tal -‘l-l Ve

[ A | ."l YT rRLCr T -—v—I—'—rl--" . -'-'""i'v—'—r'v'l veTr sy vt

9

DATA: 1168A21,55

CALL: CALA2GHE W/

1)

(R[]

Figure 30 - Naphthalene in Sample No. 4

BASE 11 E: 120
RIF: 12

129

015,

128




B TRTRBYILE -
< BRI

T

P L3 gt ™ 3o

e
|

MASS SPECTMING DATA: 446900655 1475 BASE WE: 128
02/66/81 11:31:00 + 14:32 CALT: CALBOGHE uz RIC: 1D
SAIFLE: 15 ST. 'LOVIS 1/5 DIL 2UL INJ
EMIANCED (S 15B 2N 6T)
109.0 - 178 F 4384,
T
Naphthalene :
1 T
)
59.0 4 -
|
1 I
| €3 7 1
; 75
! 1 179 o5 109 11
57 67 ‘ - 97 1 o l]'l
FA) ' | r : .
: | | j i ' Il ) ] il
S s L o MU NS SR W N S A NSNS 1 IS M- | e ewmp— X |
WE N & 70 o 90 1o 110 129 EE
:
LENT I

Figure 31 - Naphthalene in Sample No"'
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1ASS STECTRUN DATA: 446880655 N705 BASE WE: 152
02/66781 14:31:00'+ 23:30 CAL1: CALBOGIE #2 RIC: 4024.
SAMPLE: PS5 ST. LOUIS 1/5 DIL 2UL ItN

ENHANCED (S 15B 21 OT)

109.0 132 154,
I
Acenaphthylene
’ [}
J '_
!
]
!
: |
l-
t
50.0 - 5
!
|
! 76 i
{
‘ |
]
63 o
! 1
: 155 ' i
] JI 1
I ‘ 9t
¥ i | ) SERF |
e '
- WE 79 9 90 199 110 120 139 i40 150
!
e LA} W

Figure 32 - Acenaphthylene in Sample No. 5
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WE 60 i1 160 120 110
LRI XN

HASS STECTRUM
02/06/8! 11: 3I' 00 +

21:38
LOUIS_ 1/5 PIL 2UL 1

SAMIPLE: 85 S
ENIANCED (S ISB 2N oT)

Acenaphthene

I.i‘

DATA: 416080655 ||739

CALI:

CALBOGIE U2

Y

BASE IWE: 119
RIC: 1714,

B 1 T

-~ ameme emad Lies
e —

e A~ —— —— ———— . ——

Figureé— Acenaphthene in Sample No. 5.
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HASS SPECTRUIM DATA: 446889655 1038 BASE IWE: 165
06/81 14:31:60 + 27:40 CAL1: CALBOGIE B2 RIC: 1176.
SANMPLE: 05 ST. LOVIS 1/5 DIL 2UL W
EINANCED (S 158 2H oT) 165 §
' ) — 1
100.0 il r
i
| Iy
!
' 1
1 ! o
- Fluorene |
: 1
|
J )
! o
| ]
. i
!
59.0- u 82 , -
] v
|
! |
: 70 |
15 .
| ' o7 Il
1 I :
{
. 1
] ; r I
| | B
! ; : ¥ l
! i [
. i ' '
| i ! '3‘| ¢ ! ll '
| 1 L] { ’ 1 i
ML REL e I B At R R e R Rl | '.-'a-.wl—,-ﬁ-|--..1.|-—-j--.~.—‘—v—v—'—v—“—1—!—'r~| -~y
WE 69 ) {71) 120 149 168
1
: .oy, Figure 34 - Fluorene in Sample No. 5
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180.0 -
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HASS SRECTRUN
02/06/681 14:31:0

SAHPLE: @5 ST. l.OUlS
ENHANCED (S 15B 21 OT)

Phenanthrene

3: 16
i/5 DIL 2UL It

DATA: 4460B06SS5: #1999
CALI: CALDOGHE §i2

BASE IVE: 178
RIC: 20334,

-

178

o oy et

Figure.35 - Phenanthrene in Sample No. 5
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HASS STECTRUN DATA: 4463“655 ﬂl2l3 BASE WE: 282
02/06/8 M JI :00 + 10 CALI: CALBOGHE W2 RIC: 20698.
MIPLE: 85 ST. LOUIS I/5 DIL 2UL 1IN
ElllIAIICED s ISB 21 oT)
160.0 - n2
I
1 5
i Pyrene
I !
1
i
1
i
50.0-]
|
[}
| . 191
f { '
. 111
) ' A
' v 7
50 , 1o 150
91 . 135 L
L : l,—.—'l—.—'", '.{.-.-.-.—.-L-l—r-ra ; JIIL.T._ ,
WE ‘69 0 (7] 120° 110 160 9
Figure 36 - Pyrene in Sample No. 5
L XN XN 1

=~ o —




gwpr;,'{' L‘!"-'!I'-'F.'" L

HASS SPECTRUM DATA: 446800655 U1259 RASE WE: 292
02/06/81 14:31:00 + 11:10 CALI: CALBBGIE #2 1C: 25620,
SANPLE: 85 ST. LOUIS 1/5 DIL 2UL It

ENIACED (S 15B 211 OT)

100.0 - 202 -
1 .E'
-
Fluoranthene ..
. i
|
' {
'l
; @f
; y
: 1
50.0- ! |
1 1,
i !
| -
: 191 o
! , ! !
: i
{
- ; .
1 ‘
! ! "
I ' ’ |
1113 !
| : . . o
75 P i
‘Lo 8 ' ; I || X . 13 t g
MR ) L T |
- - I'r—rr' ma il LS e e I I T i BT B e B R v
- WE 692 £0 11,9 129 110 19 190 2&)9

- ML Figure 37 - Fluoranthene in Sample No. 5
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MASS SPECTRUM DATA: 44P3B0685 1478 BASE WE:. 220
02/06/81 14:31:00 + 49: 16 CALI: CALBOGIE n2 RIC: 12781
SAN |‘LE #5 ST. 'LOUIS 1/5 DIL 2UL MW
ERIAYHCED (S 15B 2H OT) - .
169.0 - . . 2}3 "
' Chrysene '
] ! .I
. 's
4 ]
, N
. '
50.0 - '
3 !
[} ' H
g
b
: :
I
| i 113 | :
i 1
f T H
. JI: 1
. ! :
0 R |
. L | I I L “ I TR
-""'l" T‘l'l‘r aad TI'I—'" [ am o an Il Lam o 'l'ITl"-rl—' "'l'l"' l'I"'l'rI— -":-IL

- WE 8y 110 [ 1) S IBO\ 2¢ L] 220 210

6gure 38 - Chrysene in Sample No.5
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MASS SPECTRUII ‘DATA: 4468506335. iill)!i? BASE IWE: 252
02/06/81 11:31:00 + 55;: 14 CALI: CALBOGIIE N2 RIC: 11304.
SAIPLE: #5 ST. ‘LOUIS 1/5 DIL 2UL 1Y
ENNANCED (S 15B 20 OT)
169.0 232
) Benzo[k]Eluoranthene
|
! |
| )
1 !
: I
{
l N ,
| i
: |
50.0 - '
I
| :
| '
1
& I
! .
. 1
l »
i A
i . 126
| P
i
! 113
4 51 | ' ,
. o7 1T R | 164 . 4 [
i 66 199 20 - '
L T b s Ta Tl
T L | —— —r
. CWVE 149 150 9 259
1
- M Figure 39 - Benzofk]fluoranthene in Sample No. 5
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1IASS SPECTRIRS DATA: 4468B0GS5 1705  * BASE W/E; 252
02/06/8¢ 14:31:C0 + 56:50 CALI:: CALBOGIE #2 RIC: 12352,
SAHPLE: 85 ST. LOUIS 1/5 DIL 2UL nW
ENHANCED (S 15B 2H OT)
160.0 - 22 2
i
. fo
ul
| 8
l Benzo[a]pyrene "
. ! :
i}
[ ‘s
4
R
o
S |
! .
7 '}'
50.0 - : S
il
!
| ;
i
' g .
' 87 l, 1
|
Ll a6 78 |
l —Ij'r—v—'—v—r—v-'l-'—ll : I =
WE 50 16
o oo, Figure 40 - Benzo[a]pyrene in Sample No. 5
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_ rTer b J| It Il 0 hiullLul ‘ltulJl} I LIMLIJ. m]d ol Ty LLELUJJ'“’L

HASS STECTRUN DATA: 4460BB6S5 111871 IMS[ WE: 278
02/06/8[ Il‘l 3l :00 + 62;22 CALI1: CALDGGME N2 C: 31209,
SANPLE LOUIS_ 1/5 DIL 2UL It

BIIN'CEI\ (S ISB 21 OT)

i 744.

LER] XN
AR

F'\—e 41 - Dibenz[a,h]anthracene i‘éinple No, 5
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HASS SFLCIRUM 44sgb o5 (11930 BASE \\/E: 276
02/06/81 14:31:00 + 63:20 CALBOGHE #2 RIC: 12318
SAHPLE: 05 ST. LOUIS 1/5 DIL 2UL ItM

EXIANCED (S 15B 20 OT)

IO:0.0— 276 ;r;_-
Y i
' :.,
.l M \ il s
'5 Benzo{g,h,1i}perylene
|
T
{ ! i
1 i .
i i
! -
l !
1
, i}
¢
| 138 ;
50.0 ]. ,L
| 57 '
i {
1 r
. 71 2
‘ ! 23 298 ‘
i 6?‘ i ) "‘l 3
S 1931 26
Sl Ml |
T r plhe—pl-
WE w0
§
M Figure 42 - Benzo[g,h,ilperylene in Sample No. 5
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HASS SPLC“!UII DATA: 4468AQO§7 ll 158 BASE IVE: 101
0!/26/8 6:59: 0 5: 16 CALI: CALA2BME 117 RIC: 491000,
II ST. I.0|J|S 2UL g,
ENIIM'C[D (S 158 21 oM
“3.04 181 p19ges.
1. !
)
1 . 5
50.0 !
|
138 | L
. ' \
7 2 108 o ‘ |
! | 151 x t
69 . i |
‘G 1y I : »
55 B I 19 149 132 Il [
! 46 l ' ( : i 7 . 1 '
SN O O T
|50 l'lj Kl R O O A O O Y !
R B e e R o e R e e b
WE 68 €0 V) 120 148 1Ge 1 Hi]
. : Lo
. . . Figure 43 - A Methyl Carbazole in Sampile No. 5
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HASS SPECTRUI DATA: 4468A26S7 11896 BASE IWWE: 99
! 01/26/81 16:59:00 + 29:52 CALI: CALA26GME #7 RIC:  254164.
SAMPLE: 5 ST. LOUIS 2UL INJ.
ENHAHCED (S 15D 20 OT)
100.0 e
.
50.0 -
57
155
71
il 83 76 8l 91 || IJ ?I L
=L Lr‘l*l""l'l ""'_1]“' L l rv-v—r*rul gy ‘v—v—v—rr—ﬁTv—v—v—‘
IWE 60 I' 0 I"ﬂ 149 169 180

LRET Y%
|

Fiiure 44 - Tributylphosphate in Sa&le No. 5

3

- 102400,

--.w




50.0-

— l-—-———-

15.3

WE
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MASS SPECTRUN DATA: 1168A2657 Wi} DASE WE: 99

01/26-31

16:%59:00 + 30:06 ) CALD: 'CALA2SME 17 RIC: 661501,

SAMPLE: 85 ST. 10UIS UL 1310,
99.0

57.1

125.0 ! K
137.0 ht . 211.1
16¢.1

. I '
!LJ T 41 li!;'!ri 4 'Jlrl_l"—r-l l—v‘tl 'll-llr'rh_U'r"lI! _LL"T‘H_E"‘I‘I—I‘I'T v' l—r-rv-v—_ _|-I-' i—r-' ‘?WT‘—'--'-'—'-‘-'_I_
00

a0 ny i "U 119 150 19

Figure 45 - Tributylphosphate from Computer Library
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IMSS SI'ECTIIUII DATA: 4460A2653 il’l18 BASE WE: 120
1 16:24:00 + 14:56 CALL: CALA26IIE W7 RIC: 544768.
SAIII’I.E PIIA 8 C.T. IMS[S STD. 2uL IIY.
EHARCED (S 158 2H OT) o
160.0 128 y[ 280
i -
‘Naphthalene
[} Il
{! | :
I
i b
1t T
:
1 . 4
P
!
50.0- ; .
i I
. ||
' St (] X g
1 i . )
! ' : 75 ] | I {
' ! . !, .
: A | 1]: I | |8I7 ' |Ll| —vrrr Ly
SRR RS Rt LA AAR LRSS IARALARASS MASMEA ey Anasyias
WE H9 6o " 89 29 l IO 120 130
i
gy, L
T Figure 46 - Naphthalene in Standard (1/28/81)
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IIASS SPECiRUM:

02/06/81  9:03:00 + 14:2

SAIPLE: BH: AtID .COAL 'I'Ml STD 40“0 0L 1Y
'ERHAVCED (S 15B 21 .0T)

Naphthnlenc
!
I'I
i
il
51 "

DATA: 41685 | 1131 BASE II/E: 128
CALI: CALDGME 12 RIC:  233720.
) '
'l ’-8 il -
ia
A
}
I
1
[
'
!
1
| |
i i,
innd rb—-—rﬁw-r-r i 1'1-'-‘
T 129 19,

Figure‘ ~ Naphthalene in Standard (2/‘15
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D 2T
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MASS SPECTLUN DATA: 4468B0L51 1170} BASE W/E: 1%2
02/06/81 9:03:C0 + 23:26 CALF: CALBOGUE N2 RIC: 231474,
SAUPLE: Bil AID COAL TAR STD 4CNG 2UL 1HV
‘EUHANCED (S 158 21) 01) -
wo.OW 'T‘! -
i
J V|
Acenaphthylene ot
.
|
r L
|
A
| a
l
]
50.0 - . -
1 ! .
! ! :
J i |
! i
|- |
B 76 .
i ! L !
' ' ,
{ l l Iﬂ' b
[ 1 |
! 6 : 1 |
. |
l r 128 I
ﬁ‘-l—L‘g-,l—'—I 7 'l' l—-r"'u | e ==y lJ-LLlﬁ—v—l""‘l'r‘"!—-l -v—r‘}"-"l‘[‘-r't—r “r=T=r ~r1| i i
WE tH)) . v 149 : i
' n
- Figure 48 - Acenaphthylene in Standard (2/6/‘§i)
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100.0 -

50.0-

WE

1IASS SPECTRUN

92/06/81 9:03:00 + 214:31

SAMPLE: Bil AllD COAL TAR STD 40HG 2UL 1t
ENNANCEE (S 5B 2H OT)

Acenaphthene

63
; - 126 - :
5 MLG_{ ,J _ﬁL.ﬁT sﬂml 115 12 Ih o ,
13-'—1-'- per - L L L—v—r—r‘l'lvl'i"‘v—'—|—g-‘-0-l Hﬁ-—v--—-—-r
60 o (172 120

DATA: 446880651 U737 'BASE WE: 153
CALE: CALBOGHE #12 RIC: 300716,
ITB

140

Figure 49 - Acenaphthene in Standard (2/6/81)
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IMSS SPECTRUI

9:03:00 + 27:3

6781 :
SAIIPII.' Bll AND COAL TAR S'I'I) 100G 2UL 11

ENIARCED (S (5B 211 OT)
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